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The Program of All-Inclusive Care for the Elderly (PACE) is a unique pro-
gram providing a full spectrum of health care services, from primary to acute
to long-term care for frail elderly individuals certified to require nursing home
care. The objective of this article is to identify program characteristics asso-
ciated with better risk-adjusted health outcomes: mortality, functional status,
and self-assessed health. The article examines statistical analyses of informa-
tion combining DataPACE (individual-level clinical data), a survey of direct
care staff about team performance, and interviews with management in twenty-
three PACE programs. Several program characteristics were associated with
better functional outcomes. Fewer were associated with long-term self-assessed
health, and only one with mortality. These findings offer strategies that may
lead to better care.
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One of the critical challenges facing the

health care system is delivering care to the growing pop-
ulation of elderly, particularly those who are disabled and need

long-term care. The spectrum of services available to them is often
fragmented and difficult for both patients and physicians to navigate
and coordinate (Binstock, Cluff, and Von Mering 1996; Stone 2000). The
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Program of All-Inclusive Care for the Elderly (PACE), a unique model
of care, was developed to address the needs of this population (Vladeck
1996).

PACE is a managed care program that covers the spectrum of health
care needs, from primary to acute to long-term care (Bodenheimer 1999;
Chatterji et al. 2003; Eng et al. 1997; Gross et al. 2004). It is designed for
persons fifty-five years or older and whose disability level makes them
eligible for nursing home care. The average PACE enrollee is eighty
years old, with 7.9 diagnoses and limitations in 3.6 activities of daily
living (ADLs) and 7.2 instrumental activities of daily living (IADLs).
Seventy-three percent are women. The program receives capitated fund-
ing from Medicare and Medicaid, and because it is exempt from the
regular benefits rules, PACE providers can tailor their services to the
needs of each enrollee. This financial structure allows PACE programs
to offer a seamless service environment and to avoid the fragmentation
of the usual system of care.

The objective of PACE is to enable its enrollees to live independently
in the community. To this end, PACE provides a comprehensive set of
services, including a day center, home care, and meals at home. Care is
provided by interdisciplinary teams (Temkin-Greener et al. 2004), which
include all individuals who interact with enrollees, professionals and
paraprofessionals. The teams meet regularly to evaluate each enrollee’s
needs and design a care plan.

Currently, thirty-five PACE and five pre-PACE programs are serv-
ing approximately fifteen thousand persons in twenty-four states, and
twenty-one rural programs are being developed as well. A number of
studies have suggested that PACE may be an important and effective
model of care for an old and frail population (Chatterji et al. 2003; Eng
et al. 1997).

In this article we examine the associations between the programs’ char-
acteristics and the patients’ risk-adjusted health outcomes. This informa-
tion can inform quality improvement efforts by PACE as well as other
models of care for frail, elderly individuals requiring long-term care.

We investigated the associations between PACE program character-
istics and risk-adjusted mortality, risk-adjusted decline in functional
status at three months after enrollment, risk-adjusted decline in func-
tional status at twelve months after enrollment, and risk-adjusted self-
assessed health (SAH) at both three and twelve months after enrollment.
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We looked at both short-term (three months) and long-term (twelve
months) outcomes because they may be influenced by different care pro-
cesses. We theorized that the outcomes at three months would reflect the
programs’ ability to address their enrollees’ care issues that were not met
before enrollment, when they were in the regular care system, and that
long-term outcomes (twelve months) would reflect the programs’ ability
to maintain enrollees in the best possible health for extended periods.

Methods

Sample and Data Sources

Our study investigated 3,042 newly enrolled persons in twenty-three
PACE programs across the United States between January 1, 1997, and
June 29, 2001. We combined individual data on health outcomes and
risk factors at enrollment with the characteristics of each PACE program.
Individual enrollee data were obtained from DataPACE, which includes
a consistent set of variables collected by these PACE programs using
the same guidelines and definitions (Mukamel, Temkin-Greener, and
Clark 1998). This information includes the enrollees’ demographics,
socioeconomics, health status and disability, medical history, utilization
of health services, and date of death. It was obtained from several sources,
including self-reports (e.g., self-assessed health), clinical assessments by
the programs’ nurses (e.g., ability to perform activities of daily living
[ADLs], medical conditions), and encounter data (e.g., utilization of day
center, hospital and nursing home stays).

Most program-level variables were collected from programs during a
site visit, and interviews were conducted with the chief administrative
officer, chief financial officer, and medical director. We calculated the
variable measuring team performance from a survey of all team members
(all staff providing direct patient care), with a 65 percent response rate.
We tested and validated the survey instrument (Temkin-Greener et al.
2004) and have described its properties in detail elsewhere (Mukamel
et al. 2006; Temkin-Greener et al. 2004).

Variables

Dependent Variables. We estimated five models with five dependent
variables. The dependent variable for the mortality outcome was defined
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as time until death within one year after enrollment. The short- and long-
term functional outcomes were defined as a change in functional status
at three and twelve months after enrollment, respectively. The change
was measured as the number of ADL limitations (ranging from 0 to
7) at three and twelve months after enrollment minus the number of
ADL limitations at enrollment, yielding fifteen possible values, rang-
ing from −7 to 7. We also defined self-assessed health outcomes for
the short term, at three months of enrollment, and for the long term,
at twelve months of enrollment. But because self-assessed health values
were missing nonrandomly, as later discussed further, we did not define
the outcome variable as the change in self-assessed health levels. Rather,
we defined the outcome variable as the level of self-assessed health after
enrollment, with values ranging from 1 (excellent) to 4 (poor), omit-
ting observations with missing values after enrollment and adjusting for
baseline self-assessed health via indicator variables for each level, treating
“missingness” as a distinct level.

Independent Variables. The independent variables were both
individual-level risk factors and program-level variables. Table 1 lists all
the program variables, their definitions, and the hypotheses regarding
their impact on enrollees’ health outcomes. Table 2 lists all the variables,
including the dependent variables and the individual- and program-level
independent variables and their descriptive statistics. Next we provide
more details of some of the dependent variables.

The ADL limitations recorded in DataPACE are bathing, dressing,
grooming, toileting, transfer, walking, and feeding. The instrumental
activities of daily living (IADLs) are meal preparation, shopping, house-
work, laundry, heavy chores, management of money, management of
medications, and transportation. Cognitive status is measured by the
number of errors in responding to the Short Portable Mental Status
Questionnaire (Pfeiffer 1975), which can range from 0 to 10. The mea-
surement of self-assessed health was based on enrollees’ responses to
whether they were in excellent, good, fair, or poor health. When modeled
as the outcome, we discarded observations missing self-assessed health
at three or twelve months, since it is unclear how we should interpret
“missingness” relative to the “nonmissing” states. When included as a
predictor, however, we treated missing self-assessed health as a distinct
level of self-assessed health at enrollment rather than imputing values or
discarding these observations. For the mortality analysis, we were able
to simplify the functional form of self-assessed health to a dichotomy
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TABLE 2
Descriptive Statistics for All Variables Included in Initial and Subsequent

Analyses

Standard Deviation
(Reported Only for
Nondichotomous

Mean Variables)

Outcomes
Mortality rate within 1 year of enrollment 11.9%
Percentage of enrollees with ADLs decline

within 3 months of enrollment
17.9%

Percentage of enrollees with no change in
ADLs within 3 months of enrollment

61.0%

Percentage of enrollees with ADLs decline
within 12 months of enrollment

25.4%

Percentage of enrollees with no change in
ADLs within 12 months of enrollment

43.3%

Percentage of enrollees with decline in
self-assessed health within 3 months of
enrollmenta

28.6%

Percentage of enrollees with no change in
self-assessed health within 3 months of
enrollmenta

52.5%

Percentage of enrollees with decline in
self-assessed health within 12 months of
enrollmenta

30.9%

Percentage of enrollees with no change in
self-assessed health within 12 months of
enrollmenta

47.8%

Individual risk factors at enrollment
Age 77.2 9.6
Percentage females 73.0%
Percentage whites 42.5%
Percentage blacks 35.2%
Percentage Hispanics 17.7%
Percentage Asians 3.4%
Number of errors on the MSQ (1–10) 4.3 3.2
Sum of ADLs 3.6 2.5
Percentage with walking ADL 44.2%
Percentage with grooming ADL 67.9%
Percentage with toileting ADL 42.6%
Percentage with bathing ADL 76.2%
Percentage with feeding ADL 26.6%
Percentage with transfer ADL 39.3%

(Continued)
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TABLE 2—Continued

Standard Deviation
(Reported Only for
Nondichotomous

Mean Variables)

Percentage with dressing ADL 63.4%
Sum of IADLs 7.2 1.4
Percentage with bladder incontinence 56.5%
Percentage with bowel incontinence 24.9%
Percentage diagnosed with cancer 9.5%
Percentage diagnosed with renal failure 8.5%
Percentage using oxygen daily 5.3%
Percentage diagnosed with cerebrovascular

disease
28.0%

Number of diagnoses 8.3 1.7
Percentage living alone 30.3%
Percentage living with relative 38.9%
Percentage living with spouse 11.7%
Percentage living with others 12.4%
Percentage living in a nursing home 6.7%
Self-assessed health = excellent 6.2%
Self-assessed health = good 39.3%
Self-assessed health = fair 30.4%
Self-assessed health = poor 10.8%
Self-assessed health = missing 13.2%
Program’s characteristics
I. Financial factors

1. Percentage of enrollees’ time under full
capitation

79.8% 39.2%

2. Programs losing money 17.2%
3. Freestanding site 32.4%
4. Community-based site 14.3%
5. County-level Medicare payment
(AAPCC)

407 110

II. Personnel
1. Number of disciplines at care meetings 9.0 2.2
2. Ethnic overlap between

enrollees and nonprofessional staff 0.040 0.057
enrollees and professional staff 0.028 0.045

3. Percentage of medical directors with
geriatric training

65.0%

(Continued)
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TABLE 2—Continued

Standard Deviation
(Reported Only for
Nondichotomous

Mean Variables)

4. Percentage of medical directors with
only administrative responsibilities

23.2%

5. Medical director’s FTE 0.698 0.332
III. Practice variables

1. Total number of FTEs per 100 enrollees 34.8 22.2
2. Ratio of professional FTEs to

nonprofessional FTEs
0.056 0.024

3. Specialty concentration (0 = low, 1 =
high)

0.388 0.161

4. Service concentration (0 = low, 1 =
high)

0.284 0.048

5. Percentage of programs with a separate
dementia program

56%

6. Propensity to hospitalize 0.178 0.479
7. Team’s effectiveness (1 = low, 5 =

high)
4.21 0.21

8. Number of personnel belonging to
union

14.5%

IV. Case mix
1. Median ADL (1–14) 6.21 1.12
2. Variation in ADLs 5.59 1.35
3. Percentage of participants with middle

ADLs
66.6% 13.8%

4. Percentage of participants with late
ADLs

42.5% 13.1%

5. Average number of diagnoses 8.3 1.7
6. Concentration in diagnoses (0 = low,

1 = high)
0.041 0.007

7. Percentage of participants with
dementia

54.7% 12.4%

8. Percentage of participants living alone 25.1% 12.9%
V. Program size

1. Enrollees (in 100s) 2.83 1.44
VI. Program age

1. At time of enrollment 5.95 2.86

Notes: Variables that were not significant at the 0.1 level in the initial models are shown in this
table, but not in tables 3 and 5.
aCalculated excluding those with missing values at enrollment.
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between “excellent” and “nonexcellent” (including missing) because the
coefficients for all four of the nonexcellent categories were not signifi-
cantly different from one another.

We constructed several variables measuring program practice styles
(e.g., hospitalizations) and the average disability burden for each program
(e.g., percentage of enrollees with late ADLs) from the data on service
use reported in DataPACE. To avoid confounding, these variables were
based on data for existing enrollees, a sample different from the sample
used in the analysis.

We calculated team effectiveness from a survey of all team members
(average response rate of 65 percent) regarding their perception of their
team’s functioning. Team members refer to all staff providing direct
care, including physicians, nurses, social workers, and paraprofessionals
such as aides. They were asked to rate their agreement on a five-point
Likert scale with statements like “My team leader does not make her/his
expectations clear to team members” and “Written plans and schedules
within our team are very effective” (for more details, see Temkin-Greener
et al. 2004). The team effectiveness variable was calculated as the average
of all the responses by the team members in each program.

Statistical Analyses

A series of multivariate regression models predicting each of the five
outcomes were fit. For all models, the unit of analysis was the enrollee.
Mortality was modeled using the semiparametric Cox proportional haz-
ards model. All other outcomes were modeled using linear models. Our
analyses had four steps, each applied separately to each outcome.

First Set of Analyses. The first set of analyses was designed to quan-
tify the effect of the PACE program on each outcome while controlling
for the effect of a parsimonious set of individual risk factors. We fit
models containing all individual risk factors hypothesized to influence
the outcome (listed in table 2) as well as twenty-two program indicator
variables. The final models included all twenty-two program indicator
variables, along with those individual risk factors that were significantly
associated with the outcomes at the 0.1 level (the significant individual
risk factors are shown in table 3). For each model we calculated the per-
centage of the total explained variation that could be attributed to the
program’s effects (first row in table 4, part A).
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Second Set of Analyses. The second phase was aimed at identifying
groups of specific program characteristics that partly explained the pro-
gram’s overall effect. Retaining all the previously selected individual risk
factors, we fit models in which the saturated set of twenty-two program
indicator variables were replaced by predefined groups of up to eight
specific program characteristics (e.g., five financial variables), noting
that these models could be viewed as proper nested submodels of the
full model, which included all twenty-two program indicators. We then
performed likelihood ratio tests and F-tests to obtain p-values for each
group of program characteristics (table 4, part B).

Third Set of Analyses. In the third stage, we identified which specific
program characteristics within each group significantly contributed to
the group’s overall significance, if the group as a whole had been found
to be significant in our second set of analyses. Table 5 displays the
coefficient estimates and associated p-values for the reduced subset of
significant predictors, adjusted for all previously selected individual risk
factors as well as the other significant program characteristics within the
same group.

Fourth Set of Analyses. In the fourth stage, we simultaneously in-
cluded all the significant program characteristics from all groups in a
single model along with all previously selected individual risk factors.
The second row of table 4, part A, gives the percentage of program varia-
tion (based on all twenty-two program indicators) that all these selected
program characteristics jointly explain.

Limitation of These Analyses. Because we had more than twenty-two
program-level variables that were hypothesized to affect outcomes and
only twenty-three programs, we were unable to examine the contribution
of each program characteristic in the presence of all others. Accordingly,
we aggregated program variables into seven groups and reported on the
association between them and the outcomes based on models including
only variables within the same group. It is important to keep this in mind
when interpreting the results. To the degree that variables in different
groups are correlated, their estimated effect could be due partly to corre-
lated variables in other groups. Therefore, we emphasize that the results
presented in the next section are not meant to imply causal relationships
between a program’s characteristics and its enrollees’ health outcome,
but only statistical correlations, which may be confounded by missing
variables. They should be viewed as generating hypotheses and not as
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showing definitive proof of the effect of the program’s characteristics on
health outcomes.

Because we present a large number of analyses, some correlations may
be found to be significant solely by chance. We tested hypotheses regard-
ing thirty-two program characteristics in relation to five outcomes (160
comparisons). At the 5 percent level of significance, we expected eight
variables to show a significant association due to chance, but we found
forty-one significant correlations, a much larger number of significant
relationships.

Results

Because the main focus of this article is on the association between
programs’ characteristics and their enrollees’ health outcomes, we report
the associations between individual risk factors and outcomes in table 3,
without discussing them.

Organizational Characteristics Associated
with Enrollees’ Health Outcomes

Table 4 examines the variation in enrollees’ health outcomes and char-
acteristics related to the programs that contributed to this variation.

Table 4, part A (first row), shows the percentage of variation in en-
rollees’ outcomes that is explained by the individual programs, after
controlling for individual risk factors. It ranges from a low of 9.3 per-
cent for self-assessed health (SAH) at three months to a high of 23.4
percent for SAH at twelve months.

Table 4, part A (second row), shows the percentage of variation due
to program effects explained by specific program characteristics. They
are discussed in greater detail later. These program characteristics best
explain the program-related variation in functional outcomes: they ex-
plain 87 percent of the program-related variation at three months and
90 percent at twelve months. The programs’ characteristics also explain
a substantial percentage (49 percent) of the program-related variation
in long-term SAH, but they explain less of the variation in short-term
SAH (15 percent) and in mortality (24 percent).

Table 4, part B, shows the significance of the association be-
tween each group of program characteristics and each outcome. Both
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short- and long-term functional status outcomes were significantly as-
sociated with all but one characteristic, suggesting that PACE programs
may have a strong and pervasive focus on improving these outcomes,
as many aspects of the programs are associated with these outcomes.
The SAH at twelve months was associated with three of the groups of
program characteristics. The SAH at three months and mortality were
associated with only one group of program characteristics.

Program Characteristics Associated with Better
Functional Outcomes

Most of the program characteristics that we examined were significantly
associated with functional outcomes. The following associations were
particularly noteworthy (the numbers in parentheses refer to the relevant
row in table 5). We offer next a short discussion of each association,
speculating about the reasons for the significant associations that we
found.

Those persons enrolled in programs whose medical director was a
trained geriatrician had better functional outcomes. Furthermore, med-
ical directors who spent at least some time in direct patient care were
associated with better short-term functional outcomes, and having the
medical director spend more time in PACE (i.e., a higher FTE) was as-
sociated with better outcomes at twelve months. These findings suggest
that the medical director may play an important role in a program like
PACE, even though many of the program’s services are not medical (i.e.,
home and personal care) (II, 3, 4, and 5).

Programs with more effective teams were associated with better func-
tional outcomes at twelve months. This finding is consistent with the
PACE philosophy that a cohesive and effective team can offer better care.
This finding suggests that for a patient population like PACE’s enrollees,
who require complex services, the coordination of these services and the
development and implementation of care plans by a comprehensive team
that cover all disciplines may be important (III, 7).

A staff composed of more aides than professionals and with more
ethnic similarity between aides and enrollees was associated with bet-
ter functional outcomes. The reason might be the fact that aides tend
to spend a substantial amount of time with the individuals for whom
they care and thus have an opportunity to play an important social and
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motivational role, such as encouraging enrollees to attempt more tasks
on their own. Such an interaction is likely to be more successful when
the aides and the patients have a common cultural background, which
allows them to better understand each other and may lead to greater
empathy (II, 2, and III, 2).

The functional outcomes for those enrolled in programs with lower
hospitalization rates were, on average, better. This association might
reflect the constraints of the fixed, capitated revenues of PACE programs.
A greater use of hospital care, which is the most expensive service that
PACE provides, limits the resources available for other services, including
those that may be more important to maintaining functional status (III,
6).

Enrollees receiving care during the period when the programs were
capitated for both Medicare and Medicaid had better outcomes. The
reason might be that when the programs receive capitated payment for
both Medicaid and Medicare, they have more flexibility in using financial
resources where they are needed, for both acute and long-term care,
without having to conform to the rigid rules of the usual system of care.
PACE programs typically start with capitated Medicaid payments and
fee-for-service Medicare payments. Medicare capitation usually begins
only a year or two later. After this initial period, the program continues
with capitated payment from both payers (I, 1).

Better outcomes also were associated with larger and older programs.
Because in PACE there is a high correlation between program size and
age, with the oldest programs also being the largest, we also examined
program size and age in the same model. In this analysis only program
age was significant. This finding might reflect the programs’ learning
curve, both for admitting enrollees who are better suited to their services
and for learning how to serve their population better (V and VI).

The analysis suggests that a mix of enrollees skewed toward late-loss
ADLs, like eating (Morris, Fries, and Morris 1999), and middle-loss
ADLs, like dressing, toileting, transferring, and walking (Morris, Fries,
and Morris 1999) is associated with worse outcomes. This may result
from the constraints of fixed revenue. A larger percentage of individuals
requiring ADL help limits the amount of help available for each en-
rollee, which may result in worse outcomes. This is consistent with the
finding that a higher percentage of individuals living alone, and there-
fore requiring more home care services, also is associated with worse
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outcomes at three months, indicating that a balanced population may
be an advantage (IV, 1 and 8).

Program Characteristics Associated with Better
Self-Assessed Health (SAH) Outcomes

Fewer program characteristics were associated with SAH outcomes.
Higher staffing levels were associated with better SAH at twelve months.
This finding differs from the other outcomes, to which the distribution
of professionals versus nonprofessionals, but not the total staffing level,
was important. This might reflect the impact of nonspecific care that
can be provided by any staff member. Perhaps the greater number of
staff allows them to spend more time with enrollees, and the increased
interaction time may influence enrollees’ well-being, leading to better-
perceived health (III, 1).

As with functional outcomes, a staff that is more diverse and pro-
vides more diverse services was associated with better long-term SAH
outcomes (III, 3 and 4).

A higher percentage of enrollees living alone was associated with
worse outcomes at twelve months. This again might be a reflection of
the resources per enrollee, which may be less generous in programs that
need to provide more services at home (IV, 8).

The programs’ maturity was associated with better SAH at both three
and twelve months, perhaps reflecting improvement as the programs
learned how to better care for their enrollees (VI, 1).

Program Characteristics Associated
with Survival

Unlike functional and SAH outcomes, only two factors were associated
with mortality. Lower mortality was associated with having more pro-
fessionals than nonprofessionals, in contrast to the finding for functional
status. The mix of staff skewed toward professionals may indicate a more
medically oriented program, which is consistent with a stronger empha-
sis on survival (III, 2).

Lower mortality also was associated with a higher concentration of
services, that is, with programs providing the same type of services to
most or all enrollees (III, 4).
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Program Characteristics Not Associated
with Any Outcomes

Several program characteristics were not associated with any of the out-
comes we studied. Contracting for personnel, particularly nurses and
nurses’ aides, is an alternative to employing salaried personnel. PACE
programs may use contract staff because they face labor shortages or
because this provides more flexible scheduling. Our analysis (table 4)
did not identify a relationship between outsourcing labor and enrollees’
outcomes.

Although an ethnic overlap between the nonprofessional staff and
the enrollees was associated with better functional outcomes, the ethnic
overlap between enrollees and the professional staff was not associated
with any of the outcomes. This perhaps indicates that the interaction
between enrollees and professionals is dominated by professional stan-
dards of conduct and structured around “professional” content and thus
varies less with cultural similarity. The reason may also be that nonpro-
fessionals seem to be more important to functional outcomes and that
professionals are more important to mortality outcomes.

Discussion

PACE programs share many features such as the patient population,
the delivery system, and the financial incentives of a managed care
model. They also exhibit wide variations in risk-adjusted patient out-
comes (Mukamel et al. 2004). In this study we examined these variations
in PACE enrollees’ health outcomes to understand whether and which
specific program features are associated with better outcomes.

The first important observation is that a program’s characteristics do
seem to matter, as they are associated with the enrollees’ outcomes and
health status. The second observation is that the significance of these
associations varies. Many program characteristics are associated with the
prevention of functional decline. Fewer, however, are associated with
influencing SAH and mortality. These findings might reflect the PACE
programs’ mission, which is to allow persons to remain in the community
living independently for as long as possible and with the highest possible
quality of life. This mission has probably led the PACE programs to
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focus their resources and services on preserving and improving functional
status and has made them less likely to follow a medical model that
emphasizes survival above all else. In fact, PACE programs encourage
their enrollees to discuss advance directives and to make their preferences
known (Temkin-Greener and Mukamel 2002; Temkin-Greener, Gross,
and Mukamel 2005). Thus the focus of PACE on independent living
could explain our finding of a much less pervasive program effect on
mortality.

Another possibility is that the program characteristics we examined
are not those that are important to mortality outcomes. For example, we
did not have information about advance directives or program policies
with respect to end-of-life care, which may be associated with mortality
outcomes.

The pervasiveness of program characteristics associated with func-
tional outcomes suggests that PACE programs may be able to choose
different routes to improving care. For example, our findings suggest
that having a full-time medical director may be associated with better
outcomes. Smaller programs with fewer patients may have difficulty
justifying employing a full-time medical director. Such programs may,
however, require that their medical directors not only perform manage-
ment duties but also provide direct patient care. Our findings show that
this in itself might lead to better functional outcomes and might also
be a way of increasing the medical director’s time commitment to the
program, even in small programs. Alternatively, programs could choose
to focus on strengthening the ethnic similarity of enrollees and nonpro-
fessional staff, or if this were difficult, perhaps to educate their staff
about their enrollees’ culture. Depending on their external and internal
environments, different programs are likely to find some strategies eas-
ier to implement than others. Our findings offer a menu of alternative
actions, all of which may be associated with improvement.

Self-assessed health outcomes were associated with programs’ charac-
teristics mostly in the longer run, at twelve months. Furthermore, unlike
functional status, many of the variables that we examined did not show
a statistical relationship to these outcomes. Perhaps this is a reflection of
the more complex nature of self-assessed health, which might be viewed
as a measure of the person’s gestalt and thus is influenced by many aspects
of his or her health, both physical and mental. Accordingly, it might be
more difficult for programs to influence self-assessed health. The char-
acteristic that seems to have the greatest effect on self-assessed health is
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the total number of staff per one hundred enrollees. Unlike other qual-
ity improvement initiatives, hiring more staff is usually a difficult way
to improve care because it requires a greater long-term commitment of
resources.

Another interesting finding is that the programs’ maturity was as-
sociated with better functional and self-assessed health outcomes. This
suggests that programs might have to learn what type of enrollee they
can best care for and to adjust their admission decisions in order to obtain
enrollees who are better matched to their program’s strengths. Alterna-
tively, programs might have to learn how to care better for those whom
they admit, thus leading to better outcomes. This raises the question
of whether the lessons that programs learn as they mature can be trans-
ferred to newer programs, thereby shortening or even eliminating their
learning curve.

The one consistent finding across all the outcomes we examined was
the lack of significant association with contract labor. The reason may be
that contract labor may have both positive and negative effects on out-
comes, thereby canceling each other out. Programs may employ contract
personnel, most likely nurses and aides, if they have difficulty hiring
permanent staff or if this is a more financially advantageous approach.
The use of contract staff may offer programs more flexibility and allow
them to avoid short-staffing situations, which, in turn, may be associ-
ated with better outcomes. In contrast, contract staff is less likely to be
part of the “PACE culture,” may not be as effective team members, and
may be more subject to turnover. Turnover may result in less continuity
of care for enrollees and more difficulties in creating and maintaining
personal relationships.

Policy Implications for Programs Serving
the Frail Elderly

Although PACE is a unique program in that it provides comprehensive
services addressing all the needs of a frail and older population, the lessons
learned from the PACE experience might offer useful insights to other
programs serving similar populations.

The integration of acute and long-term care has long been envisioned
as one of the key steps in improving care for those with comorbid chronic
conditions and complex care needs. PACE was built as such a model,
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integrating Medicare’s acute and Medicaid’s long-term care benefits and
funding streams, so that the programs could tailor their services to each
enrollee’s specific needs. The expectation has been that such a model of
care would minimize its reliance on institutional care, thereby prevent-
ing or delaying the enrollee’s placement in a nursing home, and would
work to optimize the functional independence of frail, community-based
elderly enrollees.

To foster such best practices, the PACE model of care relies on several
unique features. For example, PACE uses a staff model of medical care in
which physicians are employed by each program to provide primary care.
PACE physicians share the program’s values and philosophy of care (Eng
et al. 1997), and they spend a considerable amount of time in PACE-
related patient activities, like being a member of an interdisciplinary
team. The PACE model of care also relies on interdisciplinary teamwork
for both planning and delivering care (Temkin-Greener et al. 2004).
Most care is provided in the day centers, which the enrollees attend
several days per week for therapy, personal and medical services, meals,
and supportive care.

Our findings show that many of these PACE-specific features are
associated with better risk-adjusted patient outcomes. For example, pro-
grams with better-performing teams are associated with better functional
outcomes. The association we found between the time that the programs’
medical directors devote to medical practice and better functional out-
comes also appears to support the rationale for the staff model of care
for this population. Similarly, the availability of diverse services, most
of which are provided at the day centers, seems to be associated with
better risk-adjusted outcomes. An evaluation of PACE, sponsored by the
Centers for Medicare and Medicaid Services (CMS) has shown substantial
reductions in the use of institutional care for PACE enrollees, compared
with that for a control group, and has attributed this to a broad scope of
care coordination among diverse disciplines at the day center (Chatterji
et al. 2003).

Although these PACE characteristics may indeed be examples of pro-
gram features well suited to best practices for the very frail elderly, these
same features have been criticized as being responsible for PACE’s slower
than expected growth (Eleazer and Fretwell 1999; Gross et al. 2004;
Kane 1999). A number of newer programs, which have been modeled
on PACE, began to experiment with less restrictive models that do not
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require staff physicians, center-based care, or formal interdisciplinary
teamwork (Muskie School of Public Service 1997). The Wisconsin Part-
nership Program (WPP), the Minnesota Senior Health Options (MSHO),
the Massachusetts Senior Care Options (MSCO), and similar initiatives
in other states represent efforts to liberalize the PACE model so as to
appeal to a broader market. A recent study comparing PACE and WPP
found PACE to be significantly more effective in controlling hospital
and emergency room utilization for its enrollees (Kane et al. 2006). Ef-
forts to relax the PACE model’s programmatic features may exact a price
in terms of worse process of care measures and poorer outcomes.

More recently, as a result of the Medicare Modernization Act of
2003, Congress created a new type of Medicare Advantage coordi-
nated care plan focused on individuals with special needs (SNP) serv-
ing the institutionalized, the dually eligible, and/or those with se-
vere or disabling chronic conditions. By 2006, there were 276 SNPs
serving more than 600,000 beneficiaries, most of them dually eligi-
ble (see http://www.cms.hhs.gov/SpecialNeedsPlans/Downloads/06SNP
Enrollment by Type11-9-06.pdf; accessed June 14, 2007). Unlike

PACE, SNPs are not required to implement a specific model of care
delivery. According to a recent study underwritten by the Medicare Pay-
ment Advisory Commission (Mathematica Policy Research, Inc. 2006),
most SNPs have not made major changes to their organization or in-
frastructure, such as adding new departments, staff, or data systems.
Even though SNPs are committed to better coordination of Medicare
and Medicaid services, many do not have SNP-specific care coordination
and management programs. It still is too early to derive any lessons from
the SNP experience. But lessons from PACE suggest that fundamental
changes in practice patterns are key to changing utilization and pro-
moting good patient outcomes for the frail elderly. The PACE model
for integrating care is expensive to develop and to operate and so may
be difficult to promote broadly. But the trade-off that comes with less
restrictive models may come at a price of poorer outcomes.

Although our analyses are limited by the small number of PACE pro-
grams, the findings did generate hypotheses regarding quality improve-
ment. Programs that undertake such activities should be aware that their
own culture and environment may be different and that therefore our
findings may not be fully generalizable. Efforts to improve care should
be tailored to each program and monitored and adjusted as they progress.
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